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© A composition comprising an admixture of a 
copolymer of an olefin and an acrylate monomer and 
a block copolymer of a vinylaromatic and an al- 
iphatic diene. Multilayer structure of a polycarbonate 
outer layer, a polyolefin outer layer and a tie layer 
^disposed between the outer layers, the tie layer 
^comprising a block copolymer of a vinylaromatic and 

B an aliphatic diene. 
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COMPOSITION 



BACKGROUND OF THE INVENTION 

Multilayer compositions have been utilized for 
many years. The concept of a multilayer is that the 
positive properties of two or more materials are 
combined with the structural integrity of each ma- 
terial being essentially uncompromised. Usually the 
positive properties of one material off-set or coun- 
ter balance the weaker properties of the second 
material. For example, among the positive prop- 
erties of polycarbonate are high heat resistance 
and impact strength. However polycarbonate has a 
relatively high transmission rate for certain gases, 
oxygen and carbon dioxide for example. Polyvinyl 
chloride does not have very high resistance to 
impact or heat but has excellent resistance to the 
transmission of oxygen and carbon dioxide. There- 
fore a multilayer composition utilizing polycar- 
bonate adjacent to polyvinylchloride can be em- 
ployed in structures wherein the properties of high 
impact resistance, high heat resistance and high 
resistance to oxygen and carbon dioxide transmis- 
sion are necessary. 

Although many of these multilayer composi- 
tions can be hypothesized on the basis of laminat- 
ing a material possessing certain strong properties 
with a material having weaknesses in those same 
property areas, certain "practical considerations in- 
hibit successful implementation of this theory. The 
two materials are in intimate contact at their inter- 
face. This juncture or interface should provide a 
sufficiently strong interaction with respect to the 
processing conditions which the multilayer struc- 
ture undergoes that a tight, firm bond is main- 
tained. Such conditions to which the multilayer can 
be exposed include heat, pressure, humidity, liquid 
chemicals, gases and the like or various combina- 
tions of these conditions. The propensity of the two 
layers to maintain this tight, firm bond is generally 
known as the 'compatibility 1 * of the two layers. 
When the two materials are incompatible, the utility 
of the multilayer structure is severely inhibited or 
useless. In order to bind two relatively incompatible 
layers, a tie layer is generally employed joining the 
two incompatible layers by "tieing" them together. 
This tie layer usually enjoys good compatibility 
with both incompatible layers and is aligned be- 
tween the two incompatible layers. 

Aromatic polycarbonate is a particularly useful 
material for multilayer technology because of its 
high heat and impact resistance. However, it is 
incompatible to a varying degree with a number of 
other resins. Of particular concern is its incompati- 
bility with olefin containing resins. 



A novel tie material has been d veloped. This 
tie material is particularly effective for tieing ar- 
omatic polycarbonate with olefin containing poly- 
mers. This tie layer provides a multilayer structure 
s with very good peel strength both before and after 
exposure to hydrolytic conditions. 

DESCRIPTION OF THE INVENTION 

70 In accordance with the invention there is a 
multilayer structure comprising an outer layer of 
aromatic polycarbonate and an outer layer of a 
polymer prepared from an olefinic monomer, said 
outer layers tied together with a layer comprising a 

is block copolymer of a vinylaromatic and aliphatic 
diene. 

In further accordance with the invention, there 
is a novel composition of matter which comprises 
an admixture of a copolymer of an olefin and an 

20 acrylate monomer and block copolymer of 
vinylaromatic and an aliphatic diene. 

Aromatic polycarbonates are prepared in the 
conventional manner by reacting a dihydric phenol 
with a carbonate precursor in an interfacial poly- 

25 merization process or transesterification. Typical of 
some of the dihydric phenols that may be em- 
ployed in the practice of this invention are 2,2-bis- 
(4-hydroxyphenyI)propane (bisphenol-A), (2,2-bis(4- 
hydroxy-3-methylphenyl)propane, 4,4-bis(4-hydrox- 

30 yphenyl>heptane, 2-2(3 1 5,3^5 f -tetrachioro-4,4 , - 
dihydroxydiphenyl)propane, ^-(S.S.S'.S- 
tetrabromo^.^-dihydroxydiphenyOpropane, (3,3- 
dichloro-4,4 f -dihydroxyphenyl)methane, bis 4- 
hydroxy phenyl sulfone, bis 4-hydroxy phenyl sul- 

35 fide, 1,1-bis(4-hydroxyphenyl)cycIohexane, 4,4- 
thiodiphenoi, bis (4-hydroxyphenyl)ether, p,p- 
dihydroxydiphenyl, and bis (3,5-diisopropyt-4- 
hydroxyphenyI)sulfone. Other dihydric phenols of 
the bisphenot type are also available and are dis- 

40 closed in U.S. Patent Nos. 2,999,835; 3.028,365; 
3,334,154; 3,027,365; 3,035,021; 3,036,036 and 
4,111,910. Bisphenol-A is preferred. 

It is, of course, possible to employ two or more 
different dihydric phenols or a copolymer of a 

45 dihydric phenol with a glycol or with hydroxy or 
acid terminated polyester, or with a dibasic add in 
the event a carbonate copolymer or interpolymer 
rather than a homopolymer is desired for use in the 
preparation of the aromatic carbonate polymers of 

so this invention. Also employed in the practice of this 
invention may be blends of any of the above ma- 
terials to provide the aromatic carbonate polymer. 
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The carbonat precursor may be either a car- 
bony! haiide, a carbonate ester or a haloformate. 
The carbonyl halides which can be employed here- 
in are carbonyl bromide, carbonyl chlorid and 
mixtures thereof. Typical of the carbonate esters 
which may be employed herein are diphenyl car- 
bonate, di-(halophenyl) carbonates such as di- 
(chiorophenyl) carbonate, di-(bromophenyl) carbon- 
ate, di-(trichlorophenyi) carbonate, di- 
(tribromophenyl) carbonate, etc., di-(alkyiphenyl) 
carbonate such as di(tolyl) carbonate, etc., di- 
(naphthyl) carbonate, di-(chloronaphthyl) carbonate, 
phenyl tolyl carbonate, chlorophenyl chloronaphthyl 
carbonate, etc., or mixtures thereof. The halofor- 
mates suitable for use herein include bis-halofor- 
mates of dihydric phenols (bis-chloroformates of 
hydroquinone), or glycols (bis-haloformates of eth- 
ylene glycol, neopentyl glycol, polyethylene glycol, 
etc.), While other carbonate precursors will occur to 
those skilled in the art, carbonyl chloride, also 
known as phosgene, is preferred. 

The aromatic polycarbonates of this invention 
may be prepared by employing a molecular weight 
regulator, an acid acceptor and a catalyst. The 
molecular weight regulators which can be em- 
ployed in carrying out the process of this invention 
include monohydric phenols such as phenol, 
chroman-l, paratertiarybutylphenol, para- 
bromophenol, primary and secondary amines, etc. 

A suitable acid acceptor may be* either an 
organic or an inorganic acid acceptor. A suitable 
organic acid acceptor is a tertiary amine and in- 
cludes such materials as pyridine, triethylamine, 
dimethylaniline, tributylamine, etc. The inorganic 
acid acceptor may be one which can be either a 
hydroxide, a carbonate, a bicarbonate, or a phos- 
phate or an alkali or alkaline earth metal. 

The catalysts which are employed herein can 
be any of the suitable catalysts that aid the poly- 
merization of bisphenol-A with phosgene. Suitable 
catalysts include tertiary amines such as, for exam- 
ple, triethylamine, tripropylamine, N,N- 
dimethyianiline, quaternary ammonium compounds 
such as, for example, tetraethylammonium bro- 
mide, cetyl triethyi ammonium bromide, tetra-n- 
heptyl-ammonium iodide, tetra-n-propyl ammoni- 
um; bromide, tetramethylammonium chloride, 
tetramethyl ammonium hydroxide, tetra-n-butylam- 
monium iodide, benzyitrimethylammonium chloride 
and quaternary phosphonium compounds such as, 
for example, n-butyltriphenyl phosphonium bromide 
and methyltriphenyl phosphonium bromide. 



Also included herein are branched polymers 
wherein a polyfunction^ aromatic compound is 
reacted with the dihydric phenol and carbonate 
precursor to provide a thermoplastic randomly 
s branched polycarbonate polymer. 

These polyfunctions aromatic compounds con- 
tain at least three functional groups which are car- 
boxyl, carboxylic anhydride, haloformyl, hydroxyl - 
(polyfunction^ phenols) or mixtures thereof. Exam- 

10 pies of these polyfunctional aromatic compounds 
which may be employed in the practice of this 
invention include: trimellitic anhydride, trimellitic 
acid, trimellltyl trichloride, 4-chloroformyl phthalic 
anhydride, pyromellitic acid, pyromellitic dian- 

15 hydride, mellitic acid, mellitic anhydride, trimesic 
acid, benzophenonetetracarboxylic acid, ben- 
zophenonetetracarboxyiic anhydride and the like. 
The preferred polyfunctionai aromatic compounds 
are trimellitic anhydride or trimellitic acid, or their 

20 haloformyl derivatives. 

Also, included herein are blends of a linear 
polymer and a branched polymer. 

Within the definition of aromatic polycarbonates 
are also copolyestercarbonates, that is the polymer 

25 made from a dihydric phenol, a dibasic acid and a 
phosgene precursor. U.S. Patent 3,169,121 cover- 
ing copolyestercarbonates and methods of prepar- 
ing them is hereby, incorporated by reference. 
The other outer layer in the multilayer structure 

30 is a polyolefin. Typical of the polyoiefins are poly- 
ethylene, polypropylene, polybutylene, 
polyisobutyiene or any of the olefin monomers 
having from two to about ten carbon atoms, prefer- 
ably from two to about eight carbon atoms. 

35 Copolymers of the above may be employed, and 
are included within the term polyolefin. Examples 
of copolymers include copolymers of ethylene and 
propylene or ethylene and butene. The term 
copolymers includes the usual copolymers, that is, 

40 random, random-block and block copolymers. Var- 
ious densities of polyoiefins can be employed in 
this invention and include high density polyethyl- 
ene, linear low density polyethylene and low den- 
sity polyethylene. The preferred polyolefin is poly- 

45 propylene. 

The internal tie layer joining together the ar- 
omatic polycarbonate and the polyolefin outer lay- 
ers comprises a block copolymer of a vinylaromatic 
and an aliphatic diene. 

50 The block copolymers of the tie layer are of 
the linear, sequential or radial teleblock composi- 
tion, are well known in the art, and are generally 
commercially available or may be readily prepared 
by known methods. 

55 
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One of the blocks of these polymers comprise 
homopolymers or copolymers pr par d from 
vinylaromatic hydrocarbons wherein the aromatic 
moiety can be either monocyclic or polycyclic. 
Typical monomers include styrene, alpha-methyl 
styrene, p-methy[ styrene, vinyl xylene, ethyl vinyl 
xylene, vinyl naphthylene, and the like, or mixtures 
thereof. Assuming more than one block of 
vinylaromatic the blocks may be the same or dif- 
ferent They are preferably selected from styrene, 
alpha-methyl styrene, vinyl toluene, vinyl xylene, 
vinyl naphthylene, and especially styrene. The 
block of aliphatic diene may be derived from, for 
example, butadiene, isoprene, 1,3-pentadiene, 2,3- 
dimethylbutadiene, and the like, and it may have a 
linear, sequential or teleradiaf structure. As gen- 
erally prepared, the aliphatic diene block of the 
polymer will have residual unsatu ration present 
Examples of such commercially available polymers 
are the KR03 series available from Phillips, 
Stereon 840A available from Firestone and Kraton 
D available from Shell Chemical. For purposes of 
this invention, essentially ail this residual unsatura- 
tion can undergo selective hydrogenation proce- 
dures whereby essentially all the unsaturation in 
the vinylaromatic b!ock(s) is maintained. The selec- 
tively hydrogenated linear block, copolymers are 
described in Haefel, et aU U.S. Patent 3,333,024. 
These selectively hydrogenated copolymers are 
commercially available from Shell as the Kraton G 
series such as Kraton G1650, Kraton G1651 and 
Kraton G1652. 

The copolymers can be random blocks, 
diblock, or tribiock. An example of a commercially 
available random block is Stereon 840 A, a 
copolymer of styrene and butadiene. An example 
of a diblock copolymer is Solprene, available from 
Phillips, a diblock of styrene and butadiene. Exam- 
ples of tribiock copolymer, such as styrene- 
butadiene-styrene are the Phillips KR03 line and 
the Shell Kraton G and Kraton D lines, wherein the 
residual unsaturation of the aliphatic diene has 
been essentially removed by selective hydrogena- 
tion in the Kraton G series. 

The ratio of the copolymers in the tribiock 
copolymer and the average molecular weights can 
vary broadly in the tribiock copolymer, although the 
molecular weight of the aliphatic diene block 
should be greater than that of the combined termi- 
nal blocks. It is preferred to form the terminal block 
each having a weight average molecular weight of 
about 2,000 to about 60,000 and center block, e.g. 
a hydrog nated or non-hydrogenated poly- 
butadiene block, with a weight average molecular 
weight of about 20,000 to 450,000. Still more pref- 
erably, the terminal blocks each have a weight 



average molecular weight of about 7,000 to about 
35,000 while the hydrogenated or non-hydroge- 
nated polybutadiene polymer blocks have a weight 
average molecular weight between about 30,000 

5 and 150,000. The terminal blocks will preferably 
comprise from about 10 to about 45% by weight 
more preferably from about 14 to about 40% by 
weight of the total block copolymer. The preferred 
copolymers will be those having a polybutadiene 

70 center block wherein from about 35 to about 55% 
of the butadiene block segment is the structure 
resulting from 1,2 addition. 

The hydrogenated copolymer will have the 
average aliphatic unsaturation reduced to less than 

75 20% of the original value. It is preferred to have the 
unsaturation of the center block reduced to 10%, or 
less, preferably 5%, or less, of its original value. 
After hydrogenation center blocks derived from bu- 
tadiene will have the ethylene butyiene structure. 

20 The block copolymers are formed by tech- 
niques well known to those skilled in the art Hy- 
drogenation may be conducted utilizing a variety of 
known hydrogenation catalysts such as nickel on 
kieselghur, Raney nickel, copper chromate, molyb- 

25 denum sulfide and finely divided platinum or other 
noble metals on a low surface area carrier. 

Hydrogenation may be conducted at any de- 
sired temperature .or pressure, e.g., from atmo- 
spheric to about 210 Kg/Cm 2 . The usual range 

30 being between 7 and 70 Kg/cm 2 at temperatures 
from 24° C to 316° C for times between 0.1 and 24 
hours, preferably from 0.2 to 8 hours. 

Hydrogenated block copolymers such as 
Kraton G-1650, Kraton G-1651 and Kraton G-1652 

35 from Shell Chemical Company, Polymers Division, 
have been found useful in the present invention. 
Also useful are the Solprenes of Phillips. 

The radial teleblock copolymers of which the 
Solprenes are typical examples can be character- 

40 ized as having at least three polymer branches with 
each branch of the radial block polymer comprising 
terminal non-eiastomeric segments, as defined 
hereinafore. The branches of the radial block poly- 
mer contain a terminal non-elastomeric segment 

45 attached to an elastomeric polymer segment as 
defined hereinafore. These are described in Marrs, 
U.S. Patent 3,735,936 and in Zelinskr, U.S. Patent 
3,281,383, and they are selectively hydrogenated 
by well known procedures. In any event the term 

so "selective hydrogenation" is used herein to con- 
template polymers in which the aromatic blocks 
have been left unhydrogenated. 

The molecular weight of the tribiock copolymer 
should be selected so that the tie layer will be 

55 easily processed together with the polycarbonate 
and the polyolefins. Kraton G-1652 is therefore 
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preferred over Kraton G-1651, both available from 
Shell since the higher molecular weight of 1651 
makes it more difficult to extrude, particularly at 
extended residence times. 

The diblock copolymer such as Solprene can 
also be employed in the invention. Generally the 
vinyiaromatic portion is from about 20 to 40 weight 
percent of the polymer, the remainder of the poly- 
meric unit being the aliphatic diene. The random 
block copolymer such as Stereon 840A is made up 
of various unit blocks of varying length. Although 
referred to generally as a random block copolymer, 
Stereon 840A may be tapered as well, that is a 
block of styrene followed by a block of butadiene 
followed by a shorter block of styrene than the first 
block which is followed by a shorter block of bu- 
tadiene than the first block followed by a still shor- 
ter block of styrene, etc. The quantity of 
vinyiaromatic such as styrene is generally from 
about 20 to about 50 weight percent. In Stereon 
840A, the weight percent of styrene is 43%. Other 
polymer may also be present in the lie layer in 
admixture with the block copolymers of 
vinyiaromatic and aliphatic diene. Of particular note 
is the copolymer of olefin and acrylate monomer. 
These admixtures provide' significant peel strength 
of the structures even after autociaving at 270 °F 
for 20 minutes. 

The olefin concentration in the olefin acrylate is 
generally from about 9P to about 60 weight per- 
cent, preferably from about 70 to about 85 weight 
percent. The olefin employed is any of the olefins 
previously mentioned for the polyolefin. However 
an olefin of from two to about four carbon atoms is 
preferred. Ethylene is the most preferred olefin. 
The acrylate has an alkyl or cycloalkyl ester group. 
The alkyl is normal or branched and is generally 
from one to six carbon atoms, inclusive. Examples 
of alkyl include methyl, ethyl, isopropyl, tertiary 
butyl, neopentyl and n-hexyl. Normal alkyl groups 
are preferred. Generally, cycloalkyl groups of from 
four to six carbon atoms, inclusive can be em- 
ployed and include cyclo butyl, cyclopentyl and 
cyclohexyl. Preferred acrylate are methylacrylate 
and ethylacryiate. 

The proportion of copolymer of olefin acrylate 
to triblock copolymer can vary significantly and still 
retain the pee! strength before and after exposure 
to hydroiytic conditions. Generally, the copolymer 
of olefin acrylate comprises from about 20 to 80 
weight percent of the tie layer of copolymer of 
olefin acrylate and the block copolymer. A pre- 
ferred quantity of copolymer of olefin acrylate is 
from about 40 to 75 weight perc nt of the 
copolymer of olefin acrylate and the triblock 



copolymer. The peel strength and resistanc to 
hydrolylic conditions remains very good in these 
ranges and many times outside these ranges as 
well. 

s The multilayer structures can be readily pre- 

pared by standard techniques, including co-extru- 
sion through a feedblock or combination in the die. 
The thickness of the layers may vary substantially 
and are obviously somewhat dependent upon the 

70 final use to which the multilayer structure will be 
applied. Generally from about 0.25 mil to about 60 
mil thickness of each outer layer can be employed. 
The layers, however, are preferably from about 0.5 
to 30 mil. The tie layer is usually significantly 

75 thinner than the outer layer. Normally the tie layer 
will be thinner than 1 mil. Tie layers of up to 5 mil 
can also be employed. 

With reference to the outer layer, it need not 
be the final outer layer of the structure. It is only 

20 "outer" with respect to the tie layer. Each of the 
aromatic polycarbonate and polyolefin layers may 
also be adjacent to layers of other polymers or 
even a thin metal strip. 

The multilayer structure may comprise a sim- 

25 pie laminate useful, for example, as a tray or can 
be thermoformed or blow-molded into a' variety of 
structures including containers of various types. 

Below are examples of the invention. They are 
intended to exemplify the broad nature of the in- • 

30 ventiori rather than be restrictive of the broad con- 
cept 

In these examples, the olefin acrylate 
copolymer employed was ethylene ethyl acrylate - 
(EEA), the polymer DPD6169 obtained from Union 

35 Carbide. This polymer is about 82 weight percent 
ethylene and 18 weight percent ethyl acrylate. 

The unsaturated triblock copolymer of styrene- 
butadiene-styrene is obtained from Phillips as 
KR03 resin (KR03). 

40 The Kraton G1650 series of resins are obtained 
from Shell and are selectively hydrogenated 
triblock copolymer of styrene-butadiene-styrene 
with molecular weights ascending in the order of 
1652,1650,1651. 

45 Kraton G1726 is a blend of a selectively hy- 
drogenated triblock copolymer of styrene- 
butadiene-styrene (30 weight %) and selectively 
hydrogenated diblock styrene-butadiene (70 weight 
%)• 

so Kraton G1657 has 14 weight percent styrene 
and 86 weight percent butadiene and is a selec- 
tively hydrogenated triblock styrene-butadiene-sty- 
rene. 

Kraton D1 107 is a styrene-isoprene-styrene 
55 block copolymer from Shell. 
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Kraton D1101 is a styrene-butadiene-styrene 
block copolymer from Shell. 

Stereon 840A is a random block copolymer 
from Firestone. 

The ethylene methacrylate (EMA) copolymer is 
obtained from Gulf as pelleted PE220TT. It is 80 
weight percent ethylene and 20 weight percent 
methylacryiate. 

In the examples below the peel strength is 
measured as the Instron T peel strength in kilo- 
grams of force necessary per linear meter. The 
samples were physically inspected before and after 
autoclaving at a given temperature for clarity of the 
layers, particularly at the interface. The formation of 
stars or "snowflaking" at an interface sometimes 



occurs after exposure to the hydrolytic condition of 
autoclaving. Additionally after flexing the materials, 
voids will often appear at the layer interface indicat- 
ing that adhesion between the layers has been 

5 diminished. 

Polypropylene and bisphenoi-A polycarbonate 
films were extruded at temperatures of from about 
215°C to 265°C. These films were then heat seal- 
ed at 224° C and 4.93 * 10* kg/m for 15 seconds 

to utilizing the indicated tie layer compositions to pro- 
duce the multi-layered structures of the present 
invention. Drying the sample for three hours at 
250°F appears to provide greater resistance to 
snowflake appearance. 

75 
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Claims 



1. A composition comprising an admixture of a 
copolymer of an olefin and an acrylate monomer 
and a block copolymer of vinylaromatic and al- 



55 



iphatic diene, said olefin acrylate copolymer 
present in quantities of from about 20 to about 80 
weight percent of the copolymer and th block 
copolymer combined. 

2. The composition in accordance with claim 1 
wherein the copolymer of olefin and acrylate mon- 
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omer is from about 40 to 75 weight percent 

3. The composition in accordance with claim 2 
wherein the olefin in the copolymer is from about 
two to about ten carbon atoms and the ester group 
of the acrylate is alky! of from one to six carbon 
atoms, inclusive, or cycioalkyl of four to six carbon 
atoms, inclusive, and in the block copolymer the 
vinyiaromatic is a styrene or substituted styrene 
and the aliphatic diene is butadiene or isoprene. 

4. The composition in accordance with claim 3 
wherein the olefin in the copolymer is from two to 
four carbon atoms, inclusive, the ester in the ac- 
rylate is alkyi from two to four carbon atoms, inclu- 
sive, and in the block copolymer the vinyiaromatic 
is styrene and the aliphatic diene is butadiene. 

5. The composition in accordance with claim 4 
wherein the olefin is ethylene, and the acrylate is 
ethylacrylate. 

6. The composition in accordance with claim 4 
wherein the block copolymer is selectively hydro- 
genated. 

7. The composition in accordance with claim 5 
wherein the block copolymer is selectively hydro- 
genated. 

8. A multilayer structure comprising an outer layer 
of aromatic polycarbonate, an outer layer of a 
poiyolefin, said outer layer tied together with a tie 
layer disposed between the outer layers compris- 
ing a block copolymer of vinyiaromatic and al- 
iphatic diene. 

9. The composition in accordance with claim 8 
wherein in the block copolymer the vinyiaromatic is 
a styrene or substituted styrene and the aliphatic 
diene is butadiene or isoprene. 

10. The composition in accordance with cfaim 9 
wherein in the block copolymer the vinyiaromatic is 



styrene. 

11. The composition in accordance with claim 10 
wherein the block copolymer is selectively hydro- 

s genated. 

12. The composition in accordance with claim 10 
wherein the block copolymer is a random block. 

to 13. The composition in accordance with claim 10 
wherein the block copolymer is a dibiock. 

14. The composition in accordance with claim 10 
wherein the block copolymer is a triblock. 

15 

15. The composition in accordance with claim 9 
wherein admixed in the tie layer is a copolymer of 
an olefin and acrylate monomer. 

20 16. The composition in accordance with claim 15 
wherein the copolymer of olefin and acrylate mon- 
omers is from about 20 to about 80 weight percent 
of the copolymer of olefin and acrylate monomers 
and block copolymer. 

25 

17. The composition in accordance with claim 16 
wherein the copolymer of olefin and acrylate mon- 
omers is from about 40 to 75 weight percent 

30 18. The composition in accordance with claim 16 
wherein the olefin in the copolymer is from about 
two to about ten carbon atoms, inclusive and the 
ester group of the acrylate is one to six carbon 
atoms, inclusive. 

35 

19. The composition in accordance with claim 18 
wherein the olefin in the copolymer is from two to 
four carbon atoms, inclusive, and the ester in the 
acrylate is alkyl from two to four carbon atoms, 

40 inclusive. 

20. The composition in accordance with claim 19 
wherein the olefin is ethylene and the acrylate is 
ethylacrylate. 
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